Many sources of advice and guidance are available to the early career investigator. Generally, mentors serve as the primary source of information, although program and review officers are the most underutilized resources. This article organizes these opportunities to enable early career investigators to plot a rational trajectory for career success. A list of the major agencies that provide grant support for early career investigators is included. In addition, funding opportunities are organized on the basis of the stage in career development pathway and the type of terminal degree.
C areers in biomedical research offer unparalleled opportunities for intellectual achievement and personal fulfillment. The pathways to these careers are clearly marked with the productivity milestones of publications (abstracts and manuscripts) and peer-reviewed funding (grants). Fortunately, numerous funding mechanisms are targeted to investigators in the early stages of their training and career development. 1, 2 The purpose of this article is to organize these opportunities to enable early career investigators to plot a rational trajectory for career success.
Help Along the Way
Many sources of advice and guidance are available to the early career investigator. Mentors often serve as the primary source of information and support for the development of a viable strategy for obtaining peer-reviewed funding. 3, 4 With respect to specific grant mechanisms, most institutions have faculty members who are involved in the administration of career development programs such as the National Institutes of Health (NIH) Clinical and Translational Science Award, K30 Career Development Awards, K12 Career Enhancement Programs, and the Veteran's Administration Career Development Programs. Current awardees of specific programs such as the Fellow-to-Faculty Transition Award of the American Heart Association (AHA) can be particularly useful in helping early career investigators in selecting appropriate mechanisms and constructing competitive applications. Arguably, program and review officers are the resources that are most underutilized by early career investigators. For example, the NIH program and review officers provide a wealth of information regarding all aspects of specific funding programs, including eligibility, program focus, program requirements, and review criteria. Their input early on and throughout the preparation of an application can be invaluable. Table 1 lists the major agencies that provide grant support for early career investigators. The list is not exhaustive and does not include the many programs for early career investigators that are offered by foundations and private agencies. Many of these organizations have multiple mechanisms targeted to specific constituencies, including individuals in educational/ training pathways that lead to a research doctorate (PhD) or a professional degree (MD, DO, etc). In general, early career investigators can amplify their competitiveness by applying for multiple mechanisms for which they are qualified (eg, NIH Postdoctoral Fellowship [F32] Award and an AHA Postdoctoral Fellowship Award).
Sources of Support
The NIH Loan Repayment Program (LRP) is a notable and undersubscribed resource. 5 It was designed to lessen the burden of the educational debt of individuals developing careers in biomedical research and the health professions and thereby further incentivize highly qualified individuals to pursue careers in biomedical research. 5 The LRP targets early career investigators with doctoral degrees who are engaged in research funded by domestic nonprofit or US government agencies (federal, state, or local entities), such as most universities. To qualify, the early career investigator must be a US citizen or permanent resident, commit 50% or more of their total professional effort for 2 years to the research, and have an educational loan liability of at least 20% of their "institutional base salary." Successful LRP candidates are not required to have an individual NIH award. Currently, the NIH offers 5 LRP programs, including clinical research, pediatric research (both clinical and basic), health disparities research, clinical researchers from disadvantaged backgrounds, and contraception and infertility research. In exchange for a 2-or 3-year (for intramural general research) commitment to a research career, the NIH will repay up to $35 000 per year of qualified educational debt. In addition, the NIH will make the corresponding federal tax payments for credit to your Internal Revenue Service tax account at the rate of 39% of each loan repayment to cover your increased federal taxes. The NIH may also reimburse any increased state or local taxes and/or additional increased federal taxes (for cases in which the federal tax payments were not sufficient to fully cover the increased federal taxes) that you incur as a result of your LRP benefits. For qualified individuals, the LRP is a 2-year award with the possibility of one 2-year renewal, for a maximum of $140 000 in educational loan relief.
Career Development Pathways
Funding opportunities for early career investigators can be organized by stage of career development and by the type of terminal degree. Figure 1 illustrates several of the grant programs offered by the NIH for early career investigators with a research doctorate, and Figure 2 shows the NIH programs available to early career investigators with health professional doctorates. Many private foundations and phil-anthropic organizations have awards that target individuals at various milestones in both pathways.
Postdoctoral Training
The NIH's Ruth L. Kirschstein National Research Service Award (NRSA) provides support for postdoctoral training (F32) 6 within the broad scope of biomedical, behavioral, and clinical science to individuals in either pathway. The details of this award, including the criteria by which the application is both organized and reviewed, can be found online. Importantly, the NRSA is available to early career investigators with either research or health professional doctorates who are citizens, noncitizen nationals, or permanent residents of the United States. Because it does not support clinical training, individuals with health professional doctorates can use this award to support their research training only. The NRSA award targets individuals in the early stages of training for a biomedical research career. It is suitable for trainees with little or no research experience. The NRSA supports a mentor-supervised emersion in science designed to position the trainee squarely on the pathway for other career development awards and, ultimately, research independence. Competitive NRSA applications emphasize (1) the potential of the candidate to make important contributions to their field of science; (2) the training potential of the proposed program as a vehicle to achieve the trainee's goals; (3) the qualifications and productivity of the mentor and his or her track record as a successful trainer of individuals at this stage of career development; (4) a hypothesis-driven research plan with specific aims that represent testable predictions of the overall hypothesis; and (5) the quality of the training environment and the resources that are available to the trainee. Overall, the quality of the mentor and the training environment are given careful consideration, because the mentor is arguably the single most important determinant of an early career investigator's long-term career success and retention in biomedical research.
Transition From Postdoctoral Training to Junior Faculty
The transition from postdoctoral training to the first junior faculty position is an important watershed event in career development, and a number of mechanisms are available to facilitate this transition, 1,2 including the relatively new NIH Pathway to Independence Award (PI or K99/R00 award) 7 , and the AHA Fellow-to-Faculty Transition Award. 8 Both awards support the completion of mentored postdoctoral training and the first several years of research in a junior faculty position. These awards give recipients a competitive advantage in securing the first junior faculty position. Both awards restrict eligibility to individuals within certain limits of prior postdoctoral experience. Because of the similarities of these NIH and AHA awards, the K99/R00 award will be highlighted below. For the K99/R00 award, the candidate can have either a research or a health profession doctorate and cannot have completed more than 5 years of postdoctoral training at the time of application. Importantly, the K99/R00 award program is one of the few NIH programs that accept applications from non-US citizens. The award supports 1 to 2 
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years (K99 phase) of mentor-supervised postdoctoral training, followed by 3 years (R00 phase) of independent research within the context of the first junior faculty position. The initiation of the R00 phase also requires the applicant to obtain an independent position as a tenure-tract assistant professor (or equivalent) and demonstrate the awardee's independence from the K99 mentor(s). Competitive K99/R00 awards come from candidates with (1) outstanding qualifications, including prior predoctoral and postdoctoral training experiences; (2) a clear commitment to and potential for a successful career as an independent biomedical researcher;
(3) productivity, measured in terms of abstracts, manuscripts, and prior funding such as an NIH NRSA or an AHA Fellowship Award; and (4) a commitment of a minimum of 75% of their total professional effort to the career development plan and the research program. Competitive K99/R00 awards are distinguished by (1) a detailed career development plan that is consistent with the specific goals and needs of the candidate and has a high likelihood of establishing the candidate's research independence; (2) the qualifications of the mentor in terms of publication and grant productivity, record of successfully guiding prior trainees through this transition, and a solid commitment to the promotion of the candidate's independence during the K99 phase and beyond through the R00 phase; (3) the scientific merit of the research plan as a platform to develop the candidate's independence; and (4) the institutional environment and commitment to the candidate during the K99 phase. Importantly, the transition from the K99 phase to the R00 phase is adjudicated internally at the NIH by program staff, who evaluate the candidate's successful achievement of the goals made explicit in the career development plan. The transition from the K99 to the R00 phase does not require another application or additional peer review.
The Early Years of the First Junior Faculty Position
The early years of the first junior faculty position represent another critical watershed in the evolution of a successful career in biomedical research, particularly for individuals with health profession backgrounds. Most individuals at this stage of career development need additional training to adequately prepare them for independence, and the NIH offers a number of mechanisms, designated collectively as K Awards, 9 for this purpose. Multiple programs exist for trainees with research and health profession doctorates, although not all programs are offered by all of the NIH institutes and centers. Therefore, candidates are urged to contact the program officers of specific institutes/centers for the institutespecific "menu" of available K Awards. (In addition, the Veterans Administration 10 [ Table 2 ] and several philanthropies and foundations [ Tables 3 and 4 ] offer awards targeted to junior faculty). Two of the most popular K Awards are the Mentored Clinical Scientist Award (K08) 11 and the Mentored Patient Oriented Research Career Development Award (K23). 12 Although these awards are highly competitive, the success rate is considerably higher than most NIH Research Project Grant Program (R01) 13 mechanisms. The K08 and the K23 are identical in most respects, except for the scientific emphasis. The K08 award provides research development opportunities for clinician scientists with varying degrees of research experience who are committed to developing into independent investigators skilled in the advanced methods and experimental approaches needed for laboratory and cardiovascular epidemiological and health services research. The K23 award is intended to provide research-oriented clinicians the means to develop independent research skills and gain experience in experimental methods and approaches that will allow them to conduct patient-oriented research. 
Established Research Independence and Beyond
The ultimate measure of success of many of the aforementioned career development/enhancement programs is the acquisition of independent research support in the form of independent investigator awards from the NIH (eg, R01 Award 13 ), the National Science Foundation, 14 the Veterans Administration (eg, Merit Award 15 ), the AHA (Established Investigator Award 16 and AHA affiliate-sponsored Grant-in-Aid programs 17 ), etc. Even at this stage in career development, the NIH and other agencies offer many programs to further enhance career success. Although the details are beyond the scope of this review, many programs (for selected NIH offerings, see Figures 1 and 2) are available to promote the acquisition of new skills/methodologies, facilitate career transitions, encourage national and international collaborations, and develop mentoring skills and experiences.
Conclusions
There has never been a more exciting time to embark on a career in biomedical research. Recent methodological and technical advances have opened up entire new fields of investigation, and the emerging emphasis on interdisciplinary team science shows great promise in solving complex bio- Answer: Most of the NIH and many of the foundation awards are salary awards, and some have modest resources to support research expenses. It is the expectation that the mentor's funding and the institutional commitment will provide the resources (laboratory supplies, research nurses, etc) for the candidate to conduct the research. This is one of the reasons why so much emphasis and scrutiny is directed to the mentor and mentoring plan. The most competitive applications specify precisely how the work will be supported in the mentor's statement and in the description of the institutional commitment. 6. Question: What career development opportunities exist for individuals who hold visas? Answer: Early career investigators holding temporary visas have several options, including the NIH K99/R00 Award, the Veterans Administration career development awards, and most of the AHA career development awards (see appropriate World Wide Web links in the references). 7. Question: Is the NIH K08 Award for basic science research and the K23 Award for clinical research? Answer: This is a common misunderstanding. The K08 Award can be for basic science, but it is also appropriate for clinical research when the investigator is not interacting directly with patients, as in some types of epidemiological studies and outcomes research. The K23 Award is restricted to investigations in which the investigator interacts directly with patients. The research plan can have very basic components and animal studies, but at least 1 aim must include studies in which the investigator interacts with patients/clinical subjects. 8. Question: Does your mentor have to be at the same institution, and can you have more than 1 mentor? Answer: In general, the primary mentor should be at the same institution as the applicant. Because the mentortrainee axis is crucial for the integrity of the career development plan and the ultimate success of the candidate, long-distance relationships between the mentor and trainee are strongly discouraged. However, it is quite reasonable for 1 of the co-mentors to be at another institution. In this case, the candidate needs to provide the details of how the co-mentor will interact with the candidate and what value that mentor is providing to the career development plan. Mentor teams are encouraged, because it is increasingly unlikely that a single mentor will have expertise in all the areas needed to effectively execute the career development plan. In cases of mentoring teams, there still should be a qualified primary mentor, who must describe how he or she will organize and monitor the activities of the other mentors.
